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(57) Abstract: A high-quality AlGaN semiconductor layer having a low dislocation density over the whole element-forming surface 
in a minimum number of manufacturing steps while making the most of the properties of a ZrB 2 substrate promising as a lattice 
matching substrate of a group III nitride semiconductor. The AlGaN semiconductor layer having a dislocation density over the 
whole element-forming surface of 10 7 cm 2 or less can be manufactured only by the first step of forming an AlGaN low-temperature 
buffer layer on a ZrB 2 single crystal substrate having a defect density of 10 7 cm" 2 or less at a substrate temperature at which the 
buffer layer can be grown or deposited and a Zr-B-N amorphous nitride layer is not substantially formed and the second step of 
subsequently growing an AlGaN single crystal film directly on the low-temperature buffer layer. 
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